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Ca sting Sand Heating Apparatus 

BACKGROUND OF THE INVENTION 
Technical Field 

This invention herein relates to a casting sand heating apparatus used in the foundry 
industry. 

Background 

Nowadays, there are two types of apparatus for heating sand. The first is a fluidized 
bed heating fiimace, wherein the sand passing through the horizontal bed is fully 
covered by horizontal burning nozzles. In the furnace heat exchange is carried out 
between the sand and the flame at a high temperature so that the sand is heated. The 
efficiency of this heating device is low, it is less productive (3 metric tons per hour) 
and expensive. The total cost of this device is about $325,000, in China, and it is not 
acceptable for common manufactures. This type of heating apparatus has low 
efficiency, small capacity and high operating costs. 

The second sand heating method is used by several Chinese manufactures. It bums 
gas, oil, or other energy source in a separate combustion chamber outside the furnace 
to generate high temperature air. The high temperature air is mixed with a certain 
amount of ambient air or recycled warm air to heat the sand in the heating apparatus. 
The temperature of the air produced fi-om the above mentioned steps is lower than the 
temperature (500 °C) under which the fumace can withstand. In the fumace, two 
spiral lamina muddlers are arranged to mix the sand by revolving oppositely to carry 
out the heat exchange between the sand and the heated air. The whole apparatus is 
horizontal with one end for sand and heated air intake, and the other is for sand and 
surplus gas discharge. This type of apparatus can not meet the technical requirements 
of heating the sand up to 300 °C. 

DETAILED DESCRIPTION 

The purpose of this invention is to overcome the deficiencies of the current 
technology by providing a high capacity sand heating apparatus which can be used to 
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heat the sand to 300 °C or higher with high energy efficiency, lower capital 
investment and lower operating costs. 

This invention is a novel casting sand heating apparatus. This apparatus is comprised 
of a furnace body, sand inlet, smoke discharge and dust removing port, hearth and 
sand outlet. The sand inlet is arranged at the top of the fiimace body, the combustion 
nozzles are arranged at the bottom of the fiimace body and a heating device is 
arranged in the hearth which is in the middle part of the furnace body. 

The above mentioned heat exchange apparatus comprises: crossing net frames made . 
of multi-layer refractory material; partitions with sieve holes; multi-layer criss- 
crossly arranged tilted stripes and any other configuration which can disperse the sand 
and slow its falling speed. 

The above mentioned furnace body can be of numerous kinds of shapes. The vertical 
type wherein its height is greater than its width has the optimal heating effect. 

The objectives of this invention are carried out by its high efficiency, countercurrent 
heat exchange; increased heat exchange area, while meeting the productivity 
requirements. The ftimace body's height is greater than its width. The flame 
generated by the combustion at the bottom of the ftunace body is the heat source. The 
heat source can be at the bottom or lower part of the ftimace body, or separated from 
the ftimace body. The heated air flow is forced into the fiimace heat exchange media. 
The heated air flow goes up the whole hearth. The cold sand enters the fiimace from 
the top of the fiimace body, falling through the hearth with a kind of grid-type heat 
exchange device, so the sand within the hearth encoimters the rising heated airflow 
and countercurrent heat exchange is carried out. This novel grid-type hearth increases 
the path and residence time for heating the sand, thus achieving a higher sand 
temperature. After the heat exchange, the sand keeps on falling, going through the 
combustion chamber, contacting the high temperature flame for a short period of time 
and then goes to the sand outlet by meeting the temperature requirements at this point. 

The current technology of the heat exchange device disperses the sand from the sand 
inlet to the entire cross section of the hearth. The improvement of this invention 



includes a sand inlet guidance apparatus installed at the sand inlet. The said guidance 
apparatus is made of refractory material, and contains a certain number of sand 
dispersing tubes or grooves distributed inside the fiimace, or a multi-layer crisscrossly 
arranged with circular cone sand dispersing units with its quantities increased in the 
downward direction. 

This invention also includes, a dust removing duct connected to the smoke discharge 
and dust removing port. The cold air duct is attached to the dust removing duct. 

For the purpose of discharging the dust and smoke, the dust and smoke removing duct 
is induced from the top of the smoke discharge tube into the dust collector. The said 
tube has sufficient length for cool air inlets and mixing and cooling the air enough so 
that the bags in the dust collector can withstand the temperature. 

The energy needed for heating large quantities of sand, can not be satisfied by only 
using a flame. Heat transfer media is also needed. A smoke return tube is installed at 
the outside wall of the fumace body, with one end connected to the dust removing 
tube and the other end is connected to the upper side of the combustion mouth on the 
wall of the fiimace. A smoke circulating apparatus such as, a boiler intake fan is 
installed in the smoke return tube. The circulating apparatus recycle part of the 
smoke from the smoke discharge and dust removing port at the top of the fumace. 

The smoke retums to the combustion chamber and a sufficient quantity of smoke, the 
heat-exchange media, to heat the sand. At the same time, the residual heat is utilized 
to improve the heating efficiency. Additionally, the heat exchange device is protected 
from overheating, thus prolonging its operative life. 

Thermocouples are installed on each part of the fumace body as well as the sand 
outlet, smoke discharge and dust removing tube. By inputting the signal at each 
measuring point into the computer system for the production control and after such 
data is processed, the heating temperature control can be achieved. A computer 
control system work station is located near the fumace body to carry out automation 
control and simulating screen display of the operations of the heating fiimace. 
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combustion system and dust removing system by collecting flow rate signals from the 
burner and pressure signals from the dust removing ducts. 

For the ease of maintenance, a check door is arranged at the lower part of the fumace 
body. 

This invention has significant advantages over the current technology as illustrated 
below: 

High efficiency counterciirrent heat exchange is achieved by the cold sand falling and 
hot air rising in the hearth at the same time. 

The sand falls through a special grid type fumace hearth, that disperses the sand and 
extends the falling path and residence time. 

Heat exchange is much more efficient, the second time air supplement supplies 
enough smoke needed to heat a large quantity of sand, thus saving fuel and improving 
the heating efficiency. 

The sand can contact the high temperature flame directly for a short period of time 
while falling through the combustion chamber, thus providing further heating. By 
installing a controllable burner, the sand can be heated to a high temperature (more 
than 700 °C) with automatic control. 

The inner structure of the heating apparatus uses refractory material. This allows for 
a much larger heating apparatus to be constmcted with significantly lower cost. 

With process control, through a computer system, the heating apparatus can be fully 
automated. The operation is stable and with high efficiency, the apparatus' vertical 
configuration allows for efficient use of space. An explosion-proof apparatus is 
installed to ensure its safety and reliability. 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a side view of the Casting Sand Apparatus. 
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1 3 - combustion mouth 

1 4- smoke return duct 

15- check door 

1 6- sand outlet 

1 7- thermocouple . 
1 8" sand inlet 

1 9- heat exchanger 

20- dust removing duct 

21- cold air duct 

Example 

Fig.l illustrates a heating apparatus for casting sand, it includes a vertical fumace 
body 1, its height is greater than its width; a sand inlet 18 which is located at the top, a 
smoke discharge and dust removing port 3 and dust removing duct 20, which are 
connected thereto; sand in groove 2 on sand inlet 18; cold air duct 21 on dust 
removing duct 20. One end of smoke return duct 4 on the outside wall of the furnace 
body 1 is connected to dust removing duct 20, another end connected to smoke retum 
inlet 14. Boiler air intake fan 5 is connected to the smoke retum duct 4. Combustion 
mouth 13 is installed near the outside wall of the lower part of the fumace body 1, 
with burner 6 connected thereto. The wall of the fumace body 1 is comprised of a 
steel plate, insulation 7 and firebricks 8 which is the inner side thereof. From the top 
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to the bottom, the inner structure includes: sand dispersing chamber 9 and sand 
dispersing tubes 10 therein and hearth 1 1 thereunder, heat exchanger 19 is installed in 
hearth 1 1 and it is built up by a certain number of casting refractory bars and the bars 
are crisscrossly arranged as a multi-layer grid structure. Combustion chamber 12 is at 
die lower part of the hearth 1 1, smoke return duct 14, combustion mouth 13 and check 
door 15 are on its side wall. 

Thermocouples 17 are arranged at the upper part, middle, and lower part of the 
furnace body 1, smoke discharge duct 20 and sand outlet 16, the signal of the 
thermocouples is transmitted into the computer control system to carry out the 
temperature control. Pressure sensors are arranged in the dust removing duct 20, the 
signals of the pressure sensors are transmitted into the computer control system to 
carry out the automatic control of the dust removing system. 

Fuel sprays out from the burner 6 and is ignited to generate a high temperature flame 
at the combustion mouthlS, the flame heats the large quantity of air induced from the 
smoke discharge and dust removing port 3 and generates high temperature air flow 
that rises up; cold sand enters into the sand dispersing tubes 10 from sand inlet 18, 
then falls through the heat exchanger 1 9 in hearth 1 1 . High heat exchange efficiency 
is obtained in this way. Grid type hearth 1 1 can disperse the sand while it is falling 
and allows the falling sand to have enough heat exchange area, path and residence 
time in contact with the rising high temperature air flow so sufficient heat exchange is 
obtained. 

The heated sand continues to fall and goes through tiie combxistion chamber 12 and 
contacts the high temperature flame directly so the sand is ftirther heated and its 
temperature is high enough to meet the technical requirements, then it is uploaded 
through the sand outlet 16 at the bottom of the fiimace body 1. 

All the temperatures at the measuring points are measured by thermocouple 17. The 
heating temperature can be controlled by adjusting the ftiel flow rate of bumer 6. At 
the top of the ftimace body, a smoke discharge and dust removing port 3 are arranged 
and on the lower part of the ftimace body 1 , there exists a check door 15. Part of the 
smoke discharged from the fiimace is recycled back to the combustion chamber 12 by 
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a boiler air intake fan 5 through smoke return duct 4 to supply the smoke needed to 
heat large quantities of sand at high efficiency. 

This inventor can be used for heating or baking of fresh and used casting sand. 
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